rfl ^ J[L ^ ^ 

KOREAN INTELLECTUAL 
PROPERTY OFFICE 



mm m^b ohBH mm9\ m^m mmms ssih 

This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



m §! & s. 

Application Number 

m m a m m 

Date of Application 



10-2002-0049179 



2002£ 08S 20Si 
AUG 20, 2002 



fg gj o| 

Applicant (s) 



SrmgPJ StrS^CIISrJn 21 1S 
P0STECH FOUNDATION, et a I . 



1020020049179 



-M QUI-: 2003/7/23 



[4»£!£l] 

[msaixu 
i^ssiej] 

[£!g2|2!] 
[SS] 

ICHBieil 
[331 

[CH&I2J3H] 
[^IJI] 



[4=4*3] 
[S¥A1W] 



[A-IXIA).^-] 

ssej £3 iii hah 

2003.04.23 

4=^ SJ A(- eabien 

1- 1999-054000-4 

2- 1999-900096-8 

9- 1999-000297-5 
2002-043898-7 

10- 2002-0049179 
2002.08.20 
2003.01 . 10 

tH4d 3AhX|« 0IS& ffll4=^ XHBIgJgJ 

S¥gJS= 

^SIS J||38S«l4Sh£IS£!etH X||202& °JSS XII 
24S §J 331125 HI1»2| ^§0il 2ISKM ^ 

Olge! {21) 
13,000 S! 

1. gfEiji 2.^?j§_2§ 3.ei^esAH_ie 



1-1 



1020020049179 



#^ 2003/7/23 



[SIBILS] w 
[XHgHXU 2002.08.20 

[sssi ssi \tt# &Mz\\m o\mm ihi^°j xhei&s 

[sS5J Biotreatment for mi Ik-processing wastewater using 

mushroom's mycel ia 

Ii32J3E] 1-1999-054000-4 

oi^e 

[ CH £| 21 3 E ] 9-1 999-000297-5 

[£I?l?JI^gl5] 2002-043898-7 

[gS2| S^S^I] LEE , Hwan-Young 

[^EIS^ES] 770206-1559912 

503-311 

S^^^AI ^31^ 382-14&! XI 

[^3] KR 

§?5?l] HWANG , Seok-Hwan 

[^EiS^eiS] 631225-1024831 

790-390 

S»A| XI 24^4: Am 403S 

[^3] KR 

[#IX|] XII42S2I ^3011 2I8KM ^£1- SOI SSiM-ID. CH 

£121 01 S 

e! (21) 



24-1 



1020020049179 



5d Ol 



X\: 2003/7/23 



] 



[mm 



20 3 29,000 2! 

OS OS! 
0 2 0 SI 

0 S!" OS! 
29,000 S! 

1. S^fAH- SA||Ai(£S)_1g 



24-2 



1020020049179 #^ °^\: 2003/7/23 

*l*r* 71^ ^4 -fj-A}^ ^-frs. $]7}%91 

tt^SLsk. °m ^) n^r ^ 9X°\ #3*1 ^s] ^ 

3** 7>^}7ll *M ^M^M, ti^ -g-A> 

$-7}^ ^ w cHHi ^ 7 asls-, #7im ^ ^-g- 

£ 7 
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^Ml* °l-B-tb -n-7>-§- &\}^r£) ^e|^{Biotreatment for milk-processing 
wastewater using mushroom's mycelia} 

£. 2^ -R-7}^- ^1^1 cfl*l Sal tH^^ ^- A > ^.Eol^, 
S. 4£r -B"7>^ ^l^ofl tfltr ^> 

*|*r* 71^ ^52)- -frA)-^ 2)3 -£(90% ^#^r3 ^3*1^ ^ 

^*Rr -B-§-tr -H-7 r ^ ^ yj-^ofl ^-tb atr ^ 

*3 SWscale-upH ^°l7l ^*fl -i-7fl ^*r*} s\*\s\- 7}*$°\ ^-g-S 
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<9> jfr?}^. ^ ^ ^l^(whey)^ 7^ JL7]?$ 

<>l-g- 7>^^J1, 514 ^1 ^HJ$ -a^m ^ ^V*flo} cfl 

<io> ^hV^ o.S -£-7]-^ sfl^r ^^l^l^^S. <3?1 ^ 1^ 6 H<M 

<11> 0.7]-^ rfl^ ^5,ol -B-A>*>cf. ^ 93%, 

(lactose) 4-5%(w/v), 0.8%(w/v), ^(lactic acid) 0. l-0.8%(w/v)°- ^. 

^ °M. -fr7l ^^^.S. ^ ^^(Chemical Oxygen Demand) °1 6^ 

-8^ mg/L 3^ JL^^ ^-7}^ o.S ^SjsH^ ^ cfl^Vojcf. 

100kg3 -a-7}^ sfl^r jg-g- 45^ ^1^1 *H^1 « *Hr*4 ^ -¥-*>7> 

*1 ^-g-^ji, ^s}£Ho) ^- 3^5. u-^cf. ^Tfl 50% ^£ 

# *y*l*Vb ^^Hfe 2000\i^ 3.4 x 1010 MTCmetric tones)* ^*V<^ 95\l°fl u l*fl 
19.2% ^7\^r Ji^tf. ^-f, 387,297 MTS. 246.6% ^7># l}eH1&i4. 

<12> ^Tfl Jl^i -H-71^ 3}1^<?1 -a-7>^ Sfl^r ^1-^ *«fl €^7|^# 
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SH^ *M g s^s. ^^jl SU^. $.7}*\ ^#*J-aj ^b] -ff7l # *n 

5|^-<H1 ej-^^v j±o]jl $1^ ^-tN?Ke.5. ^13-2-3 M ^s] *1 

-g-^ ^#ofl 7lO^^. ^ £ 3^ *|bJ *m-%- JL2f» ^AHl ^ 

<13> b^o. #*}$^ Hi^ 7r^^fHl *Ufl7^ jo^ 

15,000^^ ^*>ji ojcf. *V^-oflA^ ^ 230^#2l ^-g- 5E^ <^-g- tf^o] 

iLJLSH SHr^l, iJL, iiE^-H], ^o] ( o^o] ^ ^-5}£,, ^ol, ^o] cfl 

^o-|r}-. °lE-itlr B^S-S: 4 0 l-2- 7 }^o] ^■^■^-ofl xq-af- v\^o) 7)^ 

<w> tt^fRr <3<# 7m°J (Mycelium)^ ^ 7)%<£ i^-(86^)» *H=J*fl 

(Fruiting body, Table mushrooms)^ $14. ^H14 ^B^l^ ^§-2} 

*j-w>oie^, ^ ^sfl, m^i ^sfl ^ <^ Ji^l: ^l^m, efe) -H-£*>^ 
^ ^-a>^7> *BHH «l*fl ^ 50~60«H 7j£ 7 > z\ ^tf. ^ 

^S] ^o^, AjAl-O. ^7l7i, ^ i^^CLS tfle£ ^AVo] 7 >^tb ^ 

3i>-3 |3-l,3-#^(i3-l,3-glucan)^ #^H1 p-1,6^ 7>^ ^ 
<H1JE ^^1 7]^<H1 Cf^tb jL2f# ?4^5L 54cf. ^^r^ ^-f 
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^#£.3. SJ1 ^ ^-A>^1 ^#-§-o| o]n] <£*}3%S\o] Stb 1992\3 o>7 r 

^(€1- w^) ^^I^e] ji^> <*M|3. ^ <3*H ^ 

PSK(Polysaccharide-krestin)7]- %><y-^ i£<* f^flo] aefl^^l(Krestin)^^lS., *M 

afl 0 ^ ^#^r -MIS ^ tj-ig-sfl Al^^^(Shizophyllan)ol 

^ ^ ^ 7 <M1<?1 lent i nan) ^MS, %v$s)3l 9X^. °1 ^t^Itt ^V^l]^ 

<16> £ i^o^ Hfloj:^. ^ ^a^-.^: A ] t^s] oj-( ca ncer), (hepat it isH 

Jl^o] ^rf. ne]jL ji^«y-(hypertension), (arthritis) , 7l^*l<* 

(bronchitis) f-ofl^ JL^r* li^t}. 
<17> ^##<H1 rfltr *J-*°J= 3J--8-, ^ 2:^ Jl4 ^ ^ ^tr ^ 

<18> £ ^ 7 >^ 3*^21 ^3 y]-g-# ^f^ll- JL-t-^^-S 

#4^1 i4€- ^£1^1^ ^dfc. ^-ofl *)ej Hl-g- ^ofl ola^l^zL, $ 

<19> ^-tgofl^^. Jfc?}^- *ieH cfltb -f^rtr ^ ^(screening)*} 

^, 7pJ- ^-g-^o] ^ ^-A^l^l rfl^fl ^SJ-aj 2^3% 7l^o] tiV-g-S^^^^^ll- 
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°l-g-SH ^7}^ n^r ^ ^ tf*>*H ^-t>^# ^tflSH S3 

* ^ofl 3 -§-^534. 

[«^ol ol^-jL^]- ^ 7l^^ 4*fl] 
<20> ojofl -M. s.^ o. ^ -^-A^lS o]-g-^ o. 7 >^- 7]^ ^4 -fi-A}^ 

^Bl-grS ^3^4 **H, £3 *«7l#$l ^e^l tflAlofl $ 

7}x\]S. 7>^}JI ^<*j^ 3^4 -^ofl BJ-^*V Jl4« iL°lfe ^ 5*>*H* tfl 

<22> M. Mj-^oflA^ ^ ^E] *>€ *H*-8- 141 ^-tflsM7l7l 5^ 

A A 5*}*W tfltt (screening) 4^* «8*H 3-§-^°l 

^^-SjU, Aj^ 5-a>^» ol-g-^ ^a] ^ofl cfl*> s^b] 33 SHI 3*fl 4 
^1^>51 El<ilt ShS-X^S^-i- °l-§-^r 3*V€ £ 
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<24> [^A]ofl] 

<25> t^l l: A}-g- 11 

<26> ^1-71 ^TlHH S^Hl-t^r KCTCC-fr^r ^r*S)^- ATCC(Amer i can Type 

Culture Collection)^*) ^3>S!°>|, PDA(potato dextrose agar) A}ig nfl*H 

<27> 1] 



' Species 




Ganoderma ludiumi^^] ^1^}) 


KCTC 6283 


Lentinus edodes(&JL #1^) 


KCTC 6735 


Pleurotus ostreatusi^\A 


KCTC 16812 


Phellinus linteus{^% ^^1) 


KCTC 6719 


Agaricus bi sporus{°^^°} ^H^J) 


ATCC 9672 



i&A 2: -ft 7}^- sfl^s} ^^^l(pretreatment) 



<29> -°- 7 }^- Sfl^r ^^ofl in HC11- ^7Vsr>^ ^(casein)^ pH 4.6°-S. $ 

^ HA7J 4# ^-g-eK8,000rpm, 15*)* **fl 

-S-^rW. °H ^e^€ £2: (spray drying)^ «>S ^nfl 7} 

<so> ^-741 3: 'St 

°11 ^-g- tifl^s-jz}-^ ^-a> ^ ^jSEOiyphal extension rate)^ &%4r ^ 
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#£1- WliH^^Cf. £ 1 ^1 5^r $-7}^- 3\}^2) ^S.ofl 4^. ^ ^Af 

<32> IE. 2] 

«fi*HH3 fA} ^ ^£ 




0.363 


0.121 


0.156 


0070 


0.127 


(0.006) 


(0.004) 


(0.004) 


(0.001) 


(0.007) 


0.302 


0.160 


0.164 


Q.Q82 


0,137 


(0.006) 


(0.004) 


(0.004) 


(0.001) 


(0.010) 


0.180 


0.129 


0.077 


0.088 


0.066 


(0.010) 


(0.003) 


(0.003) 


(0.001) 


(0.004) 


a 160 


0.123 


0.066 


0.048 


0.032 


(0.005) 


(0.003) 


(0.002) 


(0.001) 


(0.001) 


0.352 


0.083 


0.110 


0.077 


0.072 


(0.005) 


(0.006) 


(0.003) 


(0.001) 


(0.005) 


0.366 


ai88 


<u<ss 


aoss 


0.210 


(0.005) 


(0003) 


£0.003) 


(0.001) 


(0.009) 



<33> 



<34> 



#31 4: tifl<# 

PDA(potato dextrose agar)°lH 4^*r wfl 0 ^ agar plate #^ ^- 

^-(active growth zoneHH 57fl£] ^-a}^] ^zKmycelial disc, diameter=5mm)l- 

PDB(potato dextrose broth) ^1 «H*l7> itHei ^ t2fi3(f laskH] ^ 
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*rS24. =L * %^°1 *l<r7l #Efl (exponential phase)^ 

*fl 120rpmAS JUaV-i: 8^ ^ ^It afl<£ ^tf. 

<35> cj^l 5: ^l^r ^e) g ^A>*fl aJa> ^tfl^-f- 

<36> (1) ^ #31: #71 ^^-1- -fr7>^ ^l^ofl ^Hl ^13 

<37> A]~g-^- l* r tifl 0 ^ 100mL PDBCPotato Dextrose Broth)!- ^ 

250mL 3^*H 25°C^ ^ tifl<$7l( shaking incubator HH 120rpm.2- 

S JHwV^r^^i 8°i?} «fl°^l-^^f. 8^^>2l 1^1- ^wfl<# ^. ^-A>^l(dry weight: 1,757 ± 
132mg/L)« 102^1} ^^W^ 4L -ft 7^ 3fl^7V 7L *>-§-7l (bioreactorH ^ 

<38> ( 2 ) «V-g-2: 

<39> ^-tgoii ^>-g-€ ^-S-S^r 7L -g-^^l tJL7l (model Bio-G, made by 

Biotron Inc., Korea) 5. ^S. 2i^7] , ^ ^7), -§-€■ , pH 

^SW*V3L flo.^ 7>^-o.s. *r^£) ^-£r ^71 ^7lf ol-g-^ ^ 

4 ^e^# 7^ ^-JL71 ^AS ^^slTfl *}£o.^, -R-^ lvol/vol/min-9.^ 

< 40 > ( 3) ^ m. ^ ^ « ^ : 

<4i> $*fl ^#1*1; 6,000rpmA^ 30£*i ^^e^H ^>r*fl» ^ 
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aflo^ofl ^ lactose)^] ^£ £-^£r ^*M<=r *fl#]tr 

4sqH!(acetonitrile)i)- #(H 2 0)* 83 : 17^ ^ °l-§-*V^^, ^ 

Supelcosil LC-NH 2 HS^j-S:^^ ^^(5um, 250mm >4.6mm i.d.)-g: ^>-§-^>^cf. 

ol^tf ^JE^ 1.5ml/min S.^ ^^]^ &*§S) &th 

^ ^ ^H^r if 1 ^ (Standard method: American Public Health 

Association)^ A^-%=(C0D ( Chemical Oxygen Demand) 3.^-^^^ 

^o.^, #- <?l(Total phosphorus )2f %■ ^ (Total nitrogen)^ AA ^ *3 ^ltl 
t^ofl 14^- ^e] # ^-7}^ Bfl^o] «^^o^ a 30!) ufB}-^^ 
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<45> [a 3] 







^ -g- 


* a 


Total COD 


56,167 ±298 


Na + 


327 ±4 


Soluble COD 


52,993 ±534 


NH 4 + 


250 ±4 i 




43,955 ±206 ! 


K+ 


1,118 ±10 


Lactose 


40,000 ±340 


Ca 2+ 


275 ±2 


Total Organic Carbon 


16,712 ±664 


Mg 2+ 


60 ±0.6 ! 


^ ^± 


595 ±18 


ci- 


1,300 ±42 




740 ±20 


N0 2 2 " 


9 ±2 




427 ±90 


N0 3 2" 


30 ±5 


-^'i'tKbutylic acid) 


18 ±0.3 


P0 4 2 " 


638 ±5 






SO4 2 - 


62 ±1 



(4) 333-: ^-g-S^CRSM)^- °l-g-^r <%z\ ^4 -R-^ Bfl^ a| 

^a>^] ajj^-oH oXo] 3. cg^o. r/j^l^ ^51<4 pH^fl tflsfl 1 44 ^ f 

'StH^H'MCCCD: Central Composite Design)!- ^ ^, 2*> £ c i (Second-order 
model, ^-1 1, ^ 2)-£ #*fl 3*>*fl =L 

^4 -8r5Lfe 28.3°C, pHfer 4.2*] S^*)]^ ^xv-g. iL^t}-. a^^c^s) ^-o] ^ 
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%^ **fi ^SLsL 21g/L °]tiL5L. o]^^ 0.7]^ 93%!- 

<48> £ ^^o) E 6o\]*]Q\- ^o] j p H^ 3. 8~4. 6°] JL 25~32°C°1H <3*1 

^-£7> 18g/L <^o_S, Sfifl Sj-ifl i-g-ofl iLJl€ 16.81g/L^ ttJjiLSH 
1.07*11 ^ ^-i"^- iL^cf. 

<49> £ yofl^ i^-o] -£- 7 }^ £t> ^7} pH^ ^^^-g- 

<50> FMMDW2 = -88,999+31,996x1+2,689x2-49x1X2-3,600^+44^ (*| 1) 

rnP2 = -165.5+79.6x1+6.3x2-0.04x1X2-9.1 *? -0.1 * 2 2 (*) 2) 
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fr ials 


Actual variables 


Coded variables 


Response 


pH 


Temperature 

m 


PH 


Temperature 
CO 


MiVuJfr 

(mg/L) 


pp 
Kr 

(%) 


1 i 


3.5 


25 


-1 


-1 


14,269 


87.26 


2 


4.5 


25 


+1 


-1 


16,520 


92.36 


3 


3.5 


35 


-1 


+1 


13,365 


80.65 


4 


4.5 


35 


+1 


+1 


15,123 


85.36 


5* 


4.0 


30 


0 


0 


16,945(475) 


91.60(1.48) 


6 


4.0 


37.1 


0 




13,985 


84.05 


7 


4.0 


22.9 


0 




15,789 


88.25 


8 


4.7 


30.0 


W2 


0 


16,324 


91.26 


9 


3.3 


30.0 


0 


-a 


14,320 


83.26 



<52> 



MMDW: Maximum Mycelial Dry Weight 
RP: Removal Percentage of Whey COD 
<55> [^of|] ^-A>^ ^##3] ^« «^ 

^M-*M -^Hl Jf^s}- ^9] #^ ^H) 100°C^lAi - t}^ ^#*1 



<53> 



<54> 



<56> 



= 6fl W-Ulo 
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55°C°1H o) -f-sfl l,820mg/L^ S-A}*fl ^^^fl^, 

<57> [a 5] 





^(mg/L) 






Polysaccharide 


1,120 


13 


62 


Protein 


32 


3 


2 


Cu 


0.15 


0.03 


0.01 


Fe 


0.77 


0.14 


0.04 


K 


24.93 


3.79 


1.37 


Mg 


11.19 


0.21 


0.61 


Na 


10.46 


1.03 


0.57 


Zn 


0.86 


0.05 


0.05 


Al 


0.52 


0.10 


0.03 


P 


40.22 


1.04 


2.21 i 


Ca 


1.82 


0.11 


0.10 



i( lactose), 3]^ ifl -fV7l#^ ^5L, # # <^ ^*>Jl tfl# 
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<59> IK 6] 













« *)^*(%) 


Soluble COD 


52,993 


3,000 


93 


Lactose 


40,000 


1,000 


97 


# <i± 


595 


200 


66 


% 91 


740 


350 


53 



##^41 £. -f^ ^-7>^ b|1^» ^Bl«- ^ AM" JH1«; ^ 5* £14. ^ 

€ ^ ^]^ol ^-A>^ Hfloj:6n «.JjL ^ 2 * WfS A>sL ^7>>fl-g- 5-A>^ Hfl <£ # 

#nfl 7>^H, ^^.ofl ^ ^e) ^^f-ofl flo^S. ^ ^e) 

ol^HlA-1 #3fj£- w}-<4 ^ol, ^ofl T^e^ -B-7>^ 7)^ ^4 -frA}^ 

ofl, #3 ^)7l#<y ^^o] ^^S. «?l«fl #afl 31^ ^e] 5a°l 

^el^ 7>^«>7fl «H ^g^S} Uj-g-^- ^Al^ ^O. 
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[^t 1 * 1] 

n^r Q°ASL£.^B] ^t\jL \+ -B-7>^- Jill^r* pH7> 3.8-4.6 °1 

3L f£7} 25~32°C 91 ti>-g-S^l^ 3"*}*H* 

[^t 1 * 2] 

*fl 1 1H 5a°H, pH^r 4.2 °}31 ^S.^ 28.3°C °J ?A^r ^±3. *>fe 
3] 

*fl 1 ^1 5^*1, ^Hl7> <3*1 SJL a^, — t=}e| B^, Bl^, 



24-19 



1020020049179 



^ «a^>: 2003/7/23 



IS. 1] 



G. lucidum 




30 40 SO 60 70 80 90 100 110 120 
Whey concentration (g/L) 



[S. 2] 



0.120 



0.015- 



0.000 



L edodes 




10 



— i 1 1 1 — 

20 30 40 50 



60 



— i 1 1 1 r— 

70 80 90 100 110 120 



Wiey concentrations (g/L) 
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3] 



P. ostreatus 




Whey concentrations (g/L) 



4] 



0.10 



0.09 - 



0.02 - 



0.01 



0.00 



P. linteus 




— i — 

10 



20 30 



40 



— , — 
50 



60 70 



— i — 
80 



— i 1 1 

90 100 110 120 



Whey concentration (g/L) 
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[51 7] 




3.5 4.0 4.5 

PH 



Estimated Optimum 
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